Abstract. In order to optimize the fuzzy comprehensive evaluation model, verify the soil pollution stage in tea Planting surface area of northeast Guizhou plateau mountain area. Using the principle of minimum relative information entropy and combined "Pollutants exceed the standard ratio method" and "Double weight exceeds the standard weighting method" to form the comprehensive weight for optimized the traditional fuzzy comprehensive evaluation model. Then this paper evaluated the soil pollution in the main planting areas of tea. The results showed that: The optimized fuzzy comprehensive evaluation model which integrated the soil heavy metal concentration and toxicity in the calculation of the weights of evaluation factor, the evaluation results is more scientific; the origin of tea soil cleaning rate up to 38.81%, still cleaning rate of 61.19%, so there is no soil polluted area, which proves that the soil environmental quality in the plant of tea is preference.
Introduction
Soil heavy metals can be enriched, while soil pollution will directly promote food production, and enter the human body through the food chain, so that the human body poses a threat to human health [1] . At present, soil heavy metal pollution has become one of the important environmental problems in the world [2] .In soil heavy metals, especially Hg, As, Cd, Pb, Cr, Cu and other 6 kinds of heavy metal elements have significant biological toxicity, which has a great impact on the quality of tea. Tea planting is an important economic crop. The level of heavy metal pollution in soil is a vague concept, but the most effective way to solve these problems is the fuzzy comprehensive evaluation model [3] . However, in the process of heavy metal pollution assessment, the weight of the heavy metal concentrations and the toxic effects of heavy metals are ignored. Therefore, in the process of heavy metal pollution in soil, according to the actual situation of the study area, using a variety of methods to combine, the traditional fuzzy comprehensive evaluation model is optimized.
Fuzzy Comprehensive Evaluation Model. The evaluation method of fuzzy comprehensive evaluation model, which is a combination of qualitative and quantitative analysis has been fully developed and popularized [4] . The key point of the fuzzy comprehensive evaluation method is the establishment of the membership function and the calculation of the weight of the evaluation factors. Therefore, in order to ensure the accuracy of the results of fuzzy comprehensive evaluation, the paper used the "Standard multiple method" and "Double weight over method" to form a comprehensive weight, the traditional Fuzzy comprehensive evaluation method is improved and optimized.
Determined the Evaluation and Elements of the Theory Model
The evaluation factor set { }
, n u which represents the heavy metal elements of the Nth sampling points, and the evaluation factor set, the weight of each evaluation factor ) ,..., , , ( , which m w represents the heavy metal weight vector of M sampling points, according to the "soil environmental quality standard"(GB15618-1995), formulated the fuzzy comprehensive evaluation of the soil heavy metal elements, and the decision set [5] . According to the soil environment quality standard (Table 1) , the use of Table 1 as a function of the value of the inflection point, the value of the membership function of the evaluation factor. Among them, the membership degree between [0,1], the greater the value of the function, the more close to 1, the more closely related to the membership, and vice versa, the relationship is not close. In the case of a heavy metal pollution factor, the following membership function is constructed. Determined the Comprehensive Weight of Evaluation Factors. Traditional fuzzy comprehensive evaluation model is usually used to calculate weight, but it is only considered that the concentration of heavy metal pollutant is over standard, and the toxicity of heavy metals is not considered [6] . Or the weight of the evaluation factors is calculated by double weight method, which is considered the heavy metal's concentration and toxicity, but the toxicity of heavy metals is too prominent, and the connection between other factors is ignored [7] . Therefore, the article considers the advantages and disadvantages of the two methods of the weight calculate method. The method combined the "over standard multiple method" and "double weight over method" to calculated the weight of each evaluation factor.
(1) The weight calculation of the "over standard multiple method"
The weight of i W is represent ith by the "concentration over standard method", i c which is the average value of the soil environmental quality evaluation standard , i s is the ith pollution factor soil environmental quality of the corresponding heavy metal in the I degree, and 1 s , 2 s , 3 s is the standard value of the soil quality level of the soil. This paper mainly takes the standard of "soil environmental quality standards" (GB15618-1995).
(2) "Double weight over method" calculated weight. The Comprehensive Evaluation Results. Fuzzy comprehensive evaluation result is the comprehensive evaluation using the fuzzy matrix of evaluation factors and the weight vector, and then the fuzzy operator is used to weight the evaluation factors.
is the membership degree of each factor, R is evaluated by fuzzy matrix, which is composed of the weight A of each evaluation factor, B is a fuzzy comprehensive evaluation grade for each sample point.
Case Analysis The Research Area
The study area is located in Guizhou Plateau Mountain, northeast of Guizhou Province, region with a total area of 605.64km 2 , the climate is humid subtropical monsoon climate type, vertical heat differences obviously, hot water over the same period, temperature and light synchronization, abundant precipitation; rich soil types, of which there are yellow soil, yellow brown soil, lime soil, paddy soil, purple soil, and moisture soil; most of the soil pH value between 462 ~ 682 between a slightly acidic. And the area of high altitude, foggy day, cold climate, the territory of the type of complex, diverse land types, for tea growth provides a superior growth condition. The study area mainly planting funding white tea, Anji white tea, Longjing 43, Qian Mei 502, 601, huangjinya, golden tea, Wuniuzao and local groups such as the main tea.
Calculated the Membership Degree and Established Fuzzy Matrix
In Guizhou plateau mountain area, the soil environmental quality was evaluated by 6 kinds of evaluation indexes, such as Hg, As, Cd, Pb, Cr , Cu, and 48 kinds of evaluation indexes( Table 1 ). The quality of soil environment was evaluated by using fuzzy comprehensive evaluation model. According to table 1, table 2 of soil heavy metals evaluation criteria and related measurement data, combined with the evaluation of the sample and the evaluation of the degree of membership function, and the combination of the membership degree formula (1) ~ (3), this can calculate the membership degree of the single factor index and the standard of soil environmental quality at all levels, and finally establishes the fuzzy relationship matrix of the sample. Taking the sample of 1, for example, the concentration value of the evaluation factors combined with different levels of soil environmental quality standard limit, through the membership function of the grade, the fuzzy relationship matrix R1 is calculated as follows: 
The Weight of Each Evaluation Factor
According to the formula (5) and the formula (6), the evaluation factors of the 48 sampling points of the tea planting area in the northeast of Guizhou province were calculated. According to the weight vector calculation formula, see the formula (7), the calculation of the sampling points of 6 kinds of evaluation factors of the comprehensive weight. Taking the sample point of 1 as an example, the comprehensive weight of the evaluation factors (Table 2 ) was obtained by the method. The same method can be used to calculate the weights of the evaluation factors of the other sampling points. 
Fuzzy Matrix Composite Operation and Evaluation Results
In this paper, a comprehensive fuzzy comprehensive evaluation model is used to evaluate the pollution of heavy metals in the soil of the tea planting area in the case of 1 sampling points. According to the fuzzy comprehensive evaluation model and reference formula (8) , the sampling point of the fuzzy relation matrix and weight vector is substituted into the calculation to get the sample point evaluation vector and evaluation grades (Table 3) . Table 4 , according to the principle of maximum membership degree, the fuzzy comprehensive evaluation results of these three weights are all the standard of soil environmental quality standard of the People's Republic of China (GB15618-1995). Although the fuzzy comprehensive evaluation results of these three methods are not significant, but the formation of the corresponding to the degree of the soil environment quality level exists a certain degree of difference. From the first degree of membership, the "double weighted fuzzy comprehensive evaluation model" is higher than the "fuzzy comprehensive evaluation model" and the "over standard multiple fuzzy comprehensive evaluation model". The comprehensive weight fuzzy comprehensive evaluation model has overcome the toxicity and the excessive concentration of heavy metals, and it is more consistent with the heavy metal pollution assessment of the tea planting areas in Guizhou plateau.
According to the above calculation method, the degree of the soil level of the other 47 sampling points was calculated, and the fuzzy relationship matrix was established. Based on the fuzzy comprehensive evaluation results of each sampling point, the pollution status of heavy metals in soil was predicted by the inverse distance interpolation method, and the comprehensive evaluation of soil heavy metal pollution in the main tea planting areas in the northeast of Guizhou province was obtained by using the inverse distance interpolation method, the soil clean rate was 38.81%, the clean yet rate was 61.19%, and the soil pollution rate was 0%.
Conclusions
"The comprehensive weight fuzzy comprehensive evaluation model" is proposed, and the fuzzy nature of the standard of soil at different levels is considered when calculating the weight of each evaluation factor. In this paper, the traditional fuzzy comprehensive evaluation model is proposed, which is based on the "multiple fuzzy comprehensive evaluation model" and "double weight standard weight fuzzy comprehensive evaluation model". The concentration and toxicity of heavy metals in soil are considered. The improved fuzzy comprehensive evaluation model is more reasonable and scientific, which accords with the objective requirement of the soil environmental quality evaluation of tea planting areas in Guizhou plateau mountain area.
The results showed that the soil of a tea planting area in the northeast of Guizhou province showed that the soil clean rate was 38.81%, the clean yet rate was 61.19%, and the soil pollution rate was 0%. In the study area, the overall preference of soil environmental quality in tea planting areas has not been polluted by heavy metal pollution in large area. The tea planting areas in the study area are in accordance with the requirements of soil environmental quality in the production base of pollution-free tea, and can be used as a base for the production of pollution-free ecological tea.
